Alpha2-adrenoceptor-mediated enhancement of glycine response in rat sacral dorsal commissural neurons.
The effect of noradrenaline on the glycine response was investigated in neurons acutely dissociated from the rat sacral dorsal commissural nucleus using nystatin perforated patch recording configuration under voltage-clamp conditions. Noradrenaline reversibly potentiated the 10(-5)M glycine-induced Cl- current in a concentration-dependent manner. Single channel recordings in a cell-attached mode revealed that noradrenaline decreased the closing time of the glycine-activated channel activity. Noradrenaline neither changed the reversal potential of the glycine response nor affected the affinity of glycine to its receptor. Clonidine mimicked and yohimbine blocked the noradrenaline action on glycine response. N-[2(methylamino)ethyl]-5-isoquinoline sulfonamide dihydrochloride, protein kinase A inhibitor, mimicked the effect of noradrenaline on glycine response. Noradrenaline failed to affect the glycine response in the presence of these intracellular cyclic AMP and protein kinase A modulators. However, noradrenaline further enhanced the glycine response even in the presence of phorbol-12-myristate-13-acetate and chelerythrine, a protein kinase C inhibitor. Pertussis toxin treatment for 6-8 h blocked the noradrenaline facilitatory effect on the glycine response. In addition, noradrenaline potentiated the strychnine-sensitive postsynaptic currents evoked in a slice preparation of sacral dorsal commissural nucleus. These results suggest that the activation of alpha2-adrenoceptor by noradrenaline coupled with pertussis toxin-sensitive G-proteins reduces intracellular cyclic AMP formation through the inhibition of adenyl cyclase. The reduction of cyclic AMP decreases the protein kinase A activity, thus resulting in the potentiation of the glycinergic inputs to the sacral dorsal commissural neurons. It is thus feasible that the noradrenergic input to the sacral dorsal commissural nucleus modulates such nociceptive signals as pain by intracellular enhancing the glycine response.